76                     THE ELECTRIC FURNACE
these conditions the small furnace fares even worse in proportion. In the extreme case of a small furnace constructed as an exact model on a scale of one inch to the foot of a large furnace, the heat-loss, for each cubic inch of the model, would be 144 times as great as from the large furnace, provided, of course, that both attained the same temperature. In other words if the furnaces were merely being kept hot, no work being done in them, the small furnace would need 144 times as much heat per cubic inch as the large furnace in order to keep it heated to the same temperature.
Some very careful work on the thermal conductivity of refractory materials has been done by S. Wologdine (reference in notes to table) and he shows that the conductivity increases with the temperature at which the brick has been burnt.
The determination of the thermal resistivity of a brick is usually made by heating one side of the brick by means of a flame and allowing the heat that flows through the brick to pass into a calorimeter which is applied to the other side of the brick. Thermo-couple pyrometers are used to determine the temperature of both sides of the brick, the flow of heat is measured by the calorimeter, and the thickness and effective' cross-section of the part of the brick through which heat enters the calorimeter is known. The thermal conductivity can be calculated from these data. In such tests it is necessary to allow the heat to flow for some hours, until the temperature at 'each point in the brick becomes perfectly steady, before making an observation.
Another method is to construct a furnace of the material to be tested and to generate heat, electrically, inside the furnace. When the temperature in the furnace has become steady, the flow of heat through the walls is equal to the power supplied to the furnace. The temperature of the inner and outer surfaces of the furnace must then be measured, and from these observations and the dimensions of the furnace, the thermal conductivity of the brickwork can be calculated.
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